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==========================

Fractures of the zygomatic complex are common after facial trauma and are frequently associated with additional traumatic injury.\[[@ref1][@ref2][@ref3][@ref4]\] Early diagnosis of zygomatic complex fractures is essential for optimal treatment and is directly dependent on appropriate initial evaluation, correct injury assessment, and timely initiation of the chosen therapy. Surgical intervention is the treatment of choice for dislocated zygomatic complex fractures, unless patients are medically unfit to undergo surgery if patients refuse surgery, or if patients present with none or minimal functional and/or aesthetic problems.\[[@ref5][@ref6]\] In the literature, many of the studies can be found concerning the evaluation of the surgical treatment management of the fractured zygomatic complex.\[[@ref7][@ref8]\] Literature concerning the pre-operative assessment of zygomatic complex fractures, in particular the epidemiological differences between the surgically and non-surgically indicated treatment groups, is lacking. To the best of our knowledge, only one study by Back *et al.* specifically investigated the non-surgically treated patients.\[[@ref9]\] However, the study by Back *et al.* included all facial fractures and therefore did not in particular focus on patients with solely zygomatic complex fractures.\[[@ref9]\] The purpose of the present retrospective study was to provide physicians a more complete view of the epidemiological characteristics of the surgically and non-surgically treated patients with zygomatic complex fractures.
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Subjects {#sec2-1}
--------

A retrospective review was performed from all hospital and out-patient records of 283 patients diagnosed with a fractured zygomatic complex, from January 2007 to January 2012. The eligible patients were identified using the hospital database. Data collection consisted of age, gender, fracture site, fracture displacement, cause of the trauma injury (assault, traffic accident, sport accident, fall or other), date of the trauma, date of the first consultation, and treatment management (surgical or non-surgical). Diagnosis (and the presence of fracture displacement) of all patients was established at the same day of initial assessment by plain radiographic analysis (submentovertex and occipitomental radiographs) and/or computed tomography-scan (CT-scan). Exclusion-criteria were the presence of a Le Fort fracture, or other facial bone fractures that were associated with the (four-sided) fractured zygomatic complex (e.g., isolated lateral orbital rim and/or wall, orbital floor or zygomatic arch), and/or a bilaterally fractured zygomatic complex. Furthermore, patients were excluded if the initial clinical assessment was more than 1 week after the trauma and if radiographical analyses (e.g., plain radiographs or CT-scans) were not available. After data retrieval patients were divided into a group in which patients underwent surgical treatment and a non-surgical treatment group. Furthermore, patients in the non-surgical treatment group were subdivided into groups based on displacement of the fractured zygomatic complex (displacement vs. non-displacement).

Statistics {#sec2-2}
----------

Nominal data were presented as absolute and relative frequencies, metric data as mean and standard deviation (SD). Comparisons between the groups were done by the Chi-square test for nominal data and the Mann-Whitney U-test for age. *P* \< 0.05 were considered to be significant. All calculations were made using Statistical Package for the Social Sciences (IBM) V 19.0.
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=====================

Patient demographics {#sec2-3}
--------------------

As you can see in [Table 1](#T1){ref-type="table"}, the patient demographics are listed The study population consisted of 283 patients of which 133 surgically treated and 150 non-surgically treated. The mean age of the population was 42.8 (SD: ±19.8) years. Subdivided by gender, 201 male (71%) and 82 female (29%) patients were included. There was a significant (*P* \< 0.05) difference in age between male patients (mean age: 40.6 years, SD: ±17) and female patients (mean age: 48.2 years, SD: ±23.6).
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Patient demographics
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Compared with the surgically treated patients group the patients of the non-surgically treated group were significantly older (*P* \< 0.05). Concerning the non-surgically treated patients group, the 55 patients with a displaced fractured zygomatic complex differed from the 95 patients with a non-displaced zygomatic complex fracture. The mean age of those with displaced zygomatic complex fractures was higher (51.2 years, SD: ±23.6), compared with those with the non-displaced fractures (43.4 years, SD: ±20.6), especially with regard to the female patients (mean age of 59.5 years, SD: ±27.4). The differences were not significant (*P* = 0.055).

As demonstrated in [Table 2](#T2){ref-type="table"}, the main cause of zygomatic complex fractures was traffic accidents (43.1%), followed by falls (27.2%) and assaults (20.5%). Sport related accidents and other causes were considered as minor causes.

###### 

Cause of injury according to age groups in all patients with a fractured zygomatic complex

![](NJMS-4-214-g002)

The main causes differed substantially between male and female patients \[Tables [2a](#T2a){ref-type="table"} and [b](#T2b){ref-type="table"}\]. In male patients, traffic accidents accounted for 43.3%, followed by assaults (26.4%) and falls (20.9%). In female patients both traffic accidents (42.7%) and falls (42.7%) were the most common causes, whereas assaults were not seen frequently (6.1%). Falls accounted significantly more for the older ages, whereas traffic accidents and assaults accounted for the younger ages (*P* \< 0.000). The male patients were mainly in their 20^th^ year of age, whereas the females were mainly older than 70 years of age.

###### 

Cause of injury according to age for male patients
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###### 

Cause of injury according to age for female patients
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For both groups traffic accidents mainly consisted of bicycle and motorcycle accidents with relative more bicycle accidents for the female patients \[[Figure 1](#F1){ref-type="fig"}\]. The main cause of injury in the surgically treated patients accounted for almost 50% of traffic accidents, followed by assaults (24.1%) and falls (13.5%) \[[Table 3a](#T3a){ref-type="table"}\]. In the non-surgically treated patient group falls formed the main cause (39.3%), closely followed by traffic accidents (37.3%). Assault accounted for 17.3% \[[Table 3b](#T3b){ref-type="table"}\].

![Traffic accidents divided by mode of transport for male and female patients](NJMS-4-214-g005){#F1}

###### 

Cause of injury for surgically treated patients
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###### 

Cause of injury for non-surgically treated patients
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Non-surgically treated patients divided into displaced and non-displaced fractures {#sec2-4}
----------------------------------------------------------------------------------

The relative share of male patients was almost equally divided between the displaced fracture group (65.5%) and the non-displaced fractures (66.3%). The main causes differed between both groups within the non-surgically treated group. Displaced zygomatic complex fractures were mainly caused by falls \[[Table 4a](#T4a){ref-type="table"}\], whereas non-displaced fractures were mostly caused by traffic accidents, followed by falls \[[Table 4b](#T4b){ref-type="table"}\]. Assaults were almost equally divided between both groups.

###### 

Causes of injury for the displaced fractures in the non-surgically treated patients group
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###### 

Causes of injury for the non-displaced fractures in the non-surgically treated patients group
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========================

This retrospective study aimed at the documentation of a more complete view of epidemiological data, as well as analysis of the differences between the surgically and non-surgically treated patients with zygomatic complex fractures.

The mean age of all 286 patients was 42.8 years (SD: ±19.8). Surgically treated and non-surgically treated patients differed substantially in presentation and, in particular, the females of the non-surgically treated group. As expected, the non-surgically treated patients had a higher mean age (46.2 years, SD: ±22.0), especially within the group of fracture displacement. This latter group almost consisted of symptomatic patients and will mainly consist of patients with treatment refusal or patients that are medically unfit. Strikingly, only female patients of the non-surgically treated patients group and not of the surgically treated patients group were much older (mean age of 52.3 years, SD: ±26.3) and especially for those within the displaced fractures (mean age of 59.5 years, SD: ±27.4). The age of our surgically treated patients group had similar results with other publications, in which predominance of younger patients, aged between 21 and 30 years and, moreover, no large differences in age between male and female patients were reported.\[[@ref2][@ref3][@ref4]\] We found an overall higher mean age and this was due to our non-surgically treated patients that consisted of an old aged female population. As in line with other previous studies the sex distribution was markedly higher for males than for females with a ratio of 2.4:1 of all patients.\[[@ref1][@ref2][@ref3][@ref4]\]

In our study, the main causes in all patients were mainly attributed to traffic accidents, assaults and falls. In many other studies, traffic accidents and assaults were main causes,\[[@ref1][@ref2][@ref3][@ref4][@ref10]\] which was in accordance with our surgically treated population but not with the non-surgically treated population. Fall (40%) was the main cause in the non-surgically treated patients group and in particular in those with displaced zygomatic complex fractures (47%), followed by traffic accidents. This is not in accordance with Back *et al.*, who reported a high incidence of assaults (46%), followed by falls (20%) in their non-surgically treated patients.\[[@ref9]\] However, the study of Back *et al.* included all facial fractures and was conducted in Australia with a lower mean age of 38 years. Our higher incidence of falls is partially due to old aged (above 50 years) female patients who have a higher risk on and are more prone to falls\[[@ref11]\] and have other living and/or social habits. Assaults happen much more in young male adults, as in accordance with our surgically treated population. Additional explanation for our higher incidence of falls might be due to our governmental safety measurements that could have decreased traffic (car) accidents\[[@ref10]\] and citizen safety (less alcohol abuse, assaults) in our country.

This study was a retrospective analysis, which means that it was automatically subject to measurements and registration styles by physicians and might therefore have a subjective bias. Another shortcoming of our study is, whether our epidemiological data is representative for whole Amsterdam as there are four other hospitals treating patients with trauma injury. However, to our knowledge this is the first report for The Netherlands, which includes the non-surgically treated patients group.

There are several differences between the non-surgically treated and the surgically treated patients, and even within the non-surgically treated patients group, based on the presence of fracture displacement. From an epidemiological point of view neglecting, this non-surgically treated group in studies and solely describing the surgically treated patients can be considered a data gap and may be also an explanation for the large variability of incidence and etiology between different countries.\[[@ref1][@ref2][@ref4][@ref8][@ref10]\] Standardized and comparable studies including non-surgically treated patients and more specifically comparing the non-surgical group with the surgical group are therefore highly required.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

This retrospective analysis provides us important data for a detailed view of all patients with zygomatic complex fractures and shows several epidemiological differences between the surgically and non-surgically treated patient groups and even differences within the latter group. The surgically treated group mainly consisted of young male adults and the assault-related cause highly contributed, as in accordance with previous studies. On the contrary, the non-surgically treated group had a high proportion of elderly female patients, especially for the group with displaced zygomatic complex fractures. Furthermore, there was a high amount of fall-related causes. Epidemiological studies should be based on surgically as well as non-surgically treated patient groups and will help us to provide the importance of the differences between these groups and perhaps future plans for injury prevention.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
